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2-[(2-Chlorobenzylidene)amino]-4,5,6,7- 
tetrahydro-1 -benzothiophene-3- 
carbonitrile 



a = 85.975 (2)° 
B = 80.806 (2)° 
y = 73.003 (2)° 
V = 723.00 (6) A 3 
Z = 2 

Data collection 

Bruker Kappa APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2005) 
r min = 0.931, r m „ = 0.951 



Mo Ka radiation 
H = 0.40 mm -1 
T = 296 K 

0.40 x 0.25 x 0.25 mm 



10003 measured reflections 
2600 independent reflections 
2308 reflections with / > 2a(l) 
R in , = 0.019 
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In the title compound, C lfJ H 13 ClN 2 S, the mean planes fitted 
through all non-H atoms of the heterocyclic five-membered 
and the benzene rings are oriented at a dihedral angle of 
5.19 (7)°. In the crystal, a weak C— H- ■ -it interaction occurs, 
along with weak tt-jt interactions [cenroid-centroid distance = 
3.7698 (11) A]. 

Related literature 

For information on the use of Schiff bases in pharmaceutical 
chemistry, see: Lewinski et al. (2005). For related structures, 
see: Asiri et al {2Q\\a,b). 



Refinement 

R[F 2 > 2a(F 2 )} = 0.037 

wR(F 2 ) = 0.105 

S = 1.03 

2600 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 
Cg is the centroid of the C11-C16 ring. 



181 parameters 

H-atom parameters constrained 
Ap max = 0.30 e A~ 3 
A/> mi „ = -0.34 e A~ 3 



D-H-A 


D-H 


H-A 


D- ■ A 


D-H-A 


C5-H5/4- ■ C_ 


0.97 


2.87 


3.744 (3) 


151 


Symmetry code: (i) — j 


;, -v + l.-z. 









Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3for Windows (Farrugia, 1997) and PLATON (Spek, 2009); 
software used to prepare material for publication: WinGX (Farrugia, 
1999) and PLATON. 

The authors would like to thank the Chemistry Department, 
King Abdul Aziz University, Jeddah, Saudi Arabia, for 
providing research facilities and for the financial support of 
this work via grant No. 3-045/430. 




Experimental 

Crystal data 

C 16 H 13 C1N 2 S 
M, = 300.79 
Triclinic, PI 



a = 8.3383 (4) A 
b = 8.6885 (4) A 
c = 10.5746 (5) A 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: NK2106). 
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2-[(2-Chlorobenzylidene)amino]-4,5,6,7-tetrahydro-l-benzothiophene-3-carbonitrile 
A. M. Asiri, S. A. Khan and M. N. Tahir 

Comment 

Schiff-base compounds have been used as intermediate for various reactions (Lewinski, et al. , 2005) and medical substrates. 
The title compound (I), (Fig. 1) has been prepared as a Pharmaceutical intermediate. 

We have reported the crystal structure of 2-[(benzo[l,3]dioxol-5-ylmethylene)-amino]-4,5,6,7-tetrahydro- 
benzo[Z>]thiophene -3-carbonitrile (Asiri et at, 2011a) and 2-[(4-Chloro-benzylidene)-amino]-4,5,6,7-tetrahydro- 
benzo[Z>]thiophene -3-carbonitrile (Asiri et al, 20116) which are related to the title compound. 

In (I), the five membered ring A (C1/C2/C3/C8/S1) of 2-amino-4,5,6,7- tetrahydro-l-benzothiophene-3-carbonitrile and 
the group B (C10-C16/CL1) of 2-chlorobenzaldehyde are planar with r. m. s. deviation of 0.0097 and 0.0020 A, respect- 
ively. The dihedral angle between A/B is 5.19 (7)°. A C — H- -ti interaction between the six membered rings of 2-amino- 
4,5,6,7-tetrahydro-l- benzothiophene-3-carbonitrile and the 2-chlorobenzaldehyde group is present (Table 1). n-n interac- 
tions [separation: 3.7698 (11) A] between the heterocyclic five membered and benzene rings are also present. 

Experimental 

A mixture of 2-chloro benzaldehyde (0.46 g, 2.4 mmol) and 2-amino-4,5,6,7-tetrahydro-benzo[Z>]thiophene-carbonitrile 
(0.32 g, 3.3 mmol) in ethanol (15 ml) was heated for 3 h. The progress of the reaction was monitored by TLC. The solid 
that separated from the cooled mixture was collected and recrystallized from a methanol-chloroform mixture (8:2) to give 
yellow needles of the title compound (I). 

Yellow solid: Yield: 82%, m.p. 450 K. 
Refinement 

The H-atoms were positioned geometrically (C-H 
= 1.2 for all H-atoms. 

Figures 



Fig. 1 . The title compounds with displacement ellipsoids at the 50% probability level. H- 
atoms are shown as small spheres of arbitrary radii. 



= 0.93-0.97 A) and refined as riding with £/j S0 (H) = x£/ eq (C), where x 
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Fig. 2. The partial packing (PLATON; Spek, 2009) which shows that C — H—n interactions are 
present. Only the H-atom involved in ^-interaction is present. 



2-[(2-Chlorobenzylidene)amino]-4,5,6,7-tetrahydro-1-benzothiophene- 3-carbonitrile 



Crystal data 

Ci 6 H 13 ClN 2 S 
M,.= 300.79 
Triclinic, PI 
Hall symbol: -P 1 
a = 8.3383 (4) A 
b = 8.6885 (4) A 
c= 10.5746 (5) A 
a = 85.975 (2)° 
(3 = 80.806 (2)° 
y = 73.003 (2)° 
V= 723.00 (6) A 3 



Z = 2 

P(000) = 312 

D x = 1.382 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 2308 reflections 

6 = 3.0-25.3° 

H = 0.40 mm 1 

7=296K 

Rod, yellow 

0.40 x 0.25 x 0.25 mm 



Data collection 

Bruker Kappa APEXII CCD 
diffractometer 

Radiation source: fine- focus sealed tube 
graphite 

Detector resolution: 8.20 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2005) 
r min = 0.93 l,J max = 0.951 
10003 measured reflections 



2600 independent reflections 

2308 reflections with / > 2o(i) 
R mt = 0.019 

u max ^~>-~j 

h=-9^W 
>t = 10-^10 
/ = -12^12 



Refinement 

Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )} = 0.037 
wR(F 2 ) = 0.105 
S= 1.03 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o- 2 CF 0 2 ) + (0.0542P) 2 + 0.253P] 

where P = (P 0 2 + 2P c 2 )/3 
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2600 reflections 
181 parameters 
0 restraints 



(A/0) max < 0.001 
Apmax = 0.30 e A~ 
Apmin = -0.34 e A 



Special details 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the 
variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the estimation of distances, angles and tor- 
sion angles 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g{F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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H14 


0.80998 


0.05264 


-0.33990 




0.0697* 




H15 
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-0.15544 
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0.0696* 




Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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C13 — C14 — C15 


120.6 (2) 


C16 — C15 — H15 


120.00 


C14 — C15 — C16 


119.8 (2) 


Cll — C16 — H16 


119.00 


CH — C16 — C15 


121.36 (19) 


C15 — C16 — H16 


119.00 


po ci pi w> 
Co — M — CI — JNz 


1 1£ 1 C. ( 1 £\ 

— 1 /0.3j (10) 


P/1 PI PO P"7 

C4 C 5 — Co — C / 


A 1 S1\ 

-0.2 (3) 


po ci p 1 p^ 
Co — M — CI — C2 


1 A/1 ^1 A\ 

2.04 (14) 


pi p/i pc p/; 
C3 — C4 — C5 — C6 


TO 1 /1\ 

— 3o.3 (Z) 


p 1 ci po p~7 
Ci — M — Co — C / 


1 *7C 1 A ( 1 1\ 

i /j.3y (1 /) 


p/i pc p/; p"7 
C z l C5 — C6 — C / 


/rn n /1\ 

ou.y (Z) 


p 1 ci po pi 
CI — M — Co — C3 


-1.3 / (1 j) 


pc p/; p~7 po 
C5 — C6 — C / — Co 


A O O (1 \ 

-4o.o (3) 


pi/i xn p 1 Pi 
C 1 0 — JN 2 — C 1 — C2 


11C C A ( 1 1\ 

-1 /J. 04 (1 /) 


p/: p"7 po c 1 
C6 — C / — Co — a 1 


1 C£ /il /1 /i\ 

— IjO.OZ (10) 


pi mi nn pi i 
Ci JN2 — CIO — Cll 


1 11 A/1 / 1 £\ 

i / / .y4 (io) 


p/; p"7 po pi 
C6 — C / — Co — C3 


1 A 1 /I \ 

19.7 (3) 


CIO — JN2 — CI — M 


2.5 (3) 


xn pin pii pii 
JN2 — C10 — Cll — C12 


1 1A /1 1 { 1 1\ 

i /y.4z (i /) 


ei pi pi pi 
b 1 — C 1 — C2 — C3 


1 1 /1\ 

-2.3 (2) 


\n pin P11 ru 
JN2 — C10 — Cll — C16 


-0.9 (3) 


c 1 p 1 n pn 
Si — CI — C2 — CV 


1 1£ AA /1 /I \ 

i /o.yy (14) 


pin P11 rn pi i 
C10 — Cll — C12 — Cll 


A 1 /1\ 

-0.3 (2) 


\n pi n pi 
JN 2 — C 1 — C2 — C3 


1 1/; in /i c\ 

i /o.iy (io) 


pin P11 rn pii 
C10 — Cll — C12 — C13 


1 1A A£ { 1 1\ 

i /y.yo (i /) 


pi n pn 

jn 2 — c i — C2 — cy 


-4.6 (3) 


pu pii pn pi 1 
C16 — Cll — C12 — Cll 


1 1A A1 n c\ 

—i /y.y / (i j) 


po n pi pq 
Cy — C2 — Cj — Co 


1 11 QO ( 1 £\ 

_ i / /.yo (io) 


pi/ pii rn pii 
C16 — Cll — C12 — C13 


0.3 (3) 


pn n pi p/i 
Cy — C2 — C3 — C4 


5.9 (3) 


pm pii pu pic 
C10 — Cll — C16 — C15 


1 "7n /; /i\ 
— 1 /y.6 (2) 


P1 PI PT P/1 

C 1 — C2 — C3 — C4 


ii/i oi /i/;\ 

-174.81 (16) 


pn pii pi/; pic 

C12 — Cll — C16 — C15 


0.1 (3) 


CI— C2— C3— C8 


1.3 (2) 


Cll— C12— C13— C14 


179.92 (15) 


C2— C3— C4— C5 


-175.60 (17) 


Cll— C12— C13— C14 


-0.3 (3) 


C8— C3— C4— C5 


8.7 (2) 


C12— C13— C14— C15 


-0.1 (3) 


C2— C3— C8— SI 


0.3 (2) 


C13— C14— C15— C16 


0.5 (3) 


C2— C3— C8— C7 


-176.34 (18) 


C14— C15— C16— Cll 


-0.5 (4) 
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C4— C3— C8— SI 176.53 (13) 

Hydrogen-bond geometry (A, °) 

Cg is the centroid of the C11-C16 ring. 

D—H-A D — H H-A D-A D—H-A 

C5— IKA-Cg 1 0.97 2.87 3.744 (3) 151 

Symmetry codes: (i) -x, -y+l, -z. 
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